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3. On the Amphipod Genus Liischizostonu.
By E. W. Sexrox.
[ Received March 14, 1008.]
(Plates XIV.-XXL*)

During the ernise of the ¢ Huxley’” in the Bay of Biseay,
Angust 1906, a small collection of Amphipoda was taken, which
was handed to me by Dr. Allen for examination.

Amongst them was a large femnle specimen of Trischizostonu
picwense. Oun looking into the literature of the group there
appeared to be so mmeh confusion with regard to the two genera
Guerine and Trischizostomu, that a thorough vevision has been
necessary.

To those who so kindly assisted me in this, my best thanks
ave due: to Prof. G. Q. Sars for his gift of a co-type of 7% ruschii;
to Dott. A, Della Valle for sending me his series of preparations
of Guering niceensis; to the Rev. T. R, R, Stebbing for permitting
me to see his (as yet unpublished) manuseript on the 5. African
Lystnmassidav, containing the descviption of o new species of
Trischizastomnet; to Mons, E. Chevreux for his information con-
cerning his specimen of Guerinelle niceensis; to Dott. A, Brian
for his paper on a specimen from the Gulf of Genoa; to My, W,
M. Tattersall for his kindness in forwarding all his specimens
to me as soon as he heard I was engaged on this paper; and to
Dr. Calman for much assistance and for revising the manuseript.

I. HistoRricAL,

The first specimens of this genus were taken at Nice by the
Rev. F. W. Hope and sent by him to the Director of the Naples
Museum, Dott. Achille Costa, to be described and added to the list
of Crustacea then being prepared for publication in the ¢ Fauna
del Regno di Napoli’ (2).

The description was written by Costa in 1853, a new genus
Guerinia, Hope, being formed, and the type species, Guerinic
riceensis figured, and was published at once with an account
of two other crustaceans, under the title of “Tre nuovi
Crostacei discoperti dal Rev. Gugl. F. Hope 7 (1). The description
was published again, later in tle same year, in the ‘ Fauna,” but
the plate, although alluded to ax plate vii. in the text. was
emitted,

Costa recorded the specimens as parasitic on various fish, ¢ sopra
uno squalo e sul merluzzo ordinario,” to which they were clinging

% For explanation of the Plates, sea p. 40,

+ Since this paper was sent to press, Mr. Stebbing's article, cited below (20),
containing the description of this new xpe Trischizostoma reidpes, has been
published in the “Annpals of the south African Musewm,” vol. vis pt. 1@ Soutl:
Atrican Crustacen, pt.4, by the Rev. 1. K. R, Stebbing, M F.R.s, F.LS. V.25
With 11 plates,  Cape Town: April 2,1908. Pp. 59-61, pl. xxxiv
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by the strong claws of the first gnathopods. The figure given is
that of a female, 25 mm. in length.

In 1860, Axel Boeck published his ¢ Observations on the Nor-
wegian Amphipoda’ (3). In this work he added a new tribe to
the three already established primary divisions of the Amphipoda.

This tribe, Prostomnatce, was created for the reception of a *“ new
and remarkable form,” Trischizostoma, which Boeck regarded as
s, transition between the Hyperide and Gammaride, resembling
the former in the structure of the head, the eyes, the antennae
and the abdomen, and having much in common with the Gam-
maridee, especially with the family Orchestide, and the genera
Opis and dnonya.

"The Prostomatee contain- only the one genus Trischizostoma (so
named by Esmark, who first distinguished it, from the trifid tube
formed by its mouth organs) with the type species 7. raschii, in
describing which Boeck specially notes the peculiar structure of
the first gnathopods.

The specimens deseribed by Boeck, tm‘ee large females, were
dredged by Prof. Rasch at “ Havbroen,” a bank 20 miles off the
west coast, of Norway, in 100 fathoms.

In 1862, Spence Bate in his British Museum Catalogue (4)
-described and figured Guerinia niceensis, placing the genus
Guerinie in the subfamily Phoxides of the Gammaride, hetween
the genera Lafystius and Lepidactylis, He adds, “For the
description of this animal I am dependent upon the aceuracy of
the Rev. Mr. Hope’s figure in the pamphlet quoted (Three New
Crustacea, Fauna of Naples) ”; but both the description and the
figures, though evidently copled from Costa's, are inaccurate and
nnblewdmo “For instance, in describing the second gnathopod,
Costa shtes that it has one joint less than the normal number,
heing ¢ entirely without a nail,” and further, that ¢ the fifth and
last (article), which represents the hand, is the shortest of all, com-
pressed, narrow at the base, dilated inferiorly, where it is fringed
- with stiff hairs which increase in length towards the anterior
angle, the longest being twice the length of the hand ”*. Spence
Bate gives the normal number of joints, applying Costa’s descrip-
tion of the hand (propodos) to the nail (dactylos) thus— ¢ pro-
podos very small: dactylos triangular, dila,ted, compressed,
flattened at the apex, fringed with long hairs.” In order to bring
the figure into acrreement with his description he has emphasised
the line by w hich Costa indicated the articulation of the last
joint, so making it appear as another very small joint and calling
it the * propodos.”

In 1863, Lilljeborg (8) published two papers on the Lysianassina,
the Lg/sz'cmassa magellanica ete.” in English, and the © Bidrag
till Kinnedomen ” in Swedish, They contain practically the same

# “I1 quinto ed ultimo (articolo) che rappresenta la mano & il pilt corto di tutti,
compresso, stretto alla base, dilatato inferiormente, ove ¢ ornato di peli rigidi e
crescenti in lunghezza verso 1 angolo anteriore, 1 maggiori essendo luughi il doppio
della lunghezza della mano.”
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matter. In the table given of the Gammaride, he brackets to-
gether as closely related ‘Subfamilia 4. Phowvine (Phoxides,
Spence Bate), and Subfamilia 5. Z'rischizostomatina (Prostomate
A. Boeck)”—* partes oris appendiculares non jubiformes” in
Phoxina, and “ tubiformes™ in Trischizostomating.

In 1867, Costa again refers to Guerinia in the catalogue of the

Crustacea sent to the Paris Exposition (8) and gives the plate-
promised but not included in the ¢ Fauna di Napoli.’
- In1870 Boeck published his ‘Crustacea Amphipoda Borealia’(7),.
a synopsis of the larger treatise then being prepared for the press.
In this work he alters his previous classification of the group,
the former tribe Prostomate being reduced to a family of the
Gammaride. The diagnoses here given of the family Prosto-
matidee with its one genus Z7'rischizostoma and one species
7. raschii are repeated in the later work, ¢ De Skandinaviske og
Arktiske Amphipoder’ (8), where Boeck again emphasises the
resemblance to the Hyperina, and to the Orchestide and Lysianas-
since among the Gammarina, .

Boeck records the capture of several specimens, all females, by
Storm, in the Throndhjemsfjord, * parasite on a shark ”—length
from rostrum to telson of the largest specimens 25-30 mm. ; and
of “one very young one” taken by himself trawling in the
Christianiafjord, at the depth of 60 fathoms.

Sars in the ¢Oversigt af Norges Crustaceer,” 1882 (9), follows
Boeck’s classification, giving under Tribe II. Gammaring, Fam. 1,
Trischizostomide, one genus, Trischizostoma, one species, 7. ragobis..

In 1885, Carus in his ¢ Prodromus’ (10) places Guerinia in the
subfamily Phoxine of the Gammaride between the genera

" Lilljeborgia Sp. Bate, and Gammarus (Fabr.) Sp. Bate. His.
description appears to be a literal translation of Spence Bate’s
definitions (4). He notes G. niceensis as peculiar to the
Mediterranean fauna.

In 1886, Bovallius (11) established a new tribe Synopidea,
intermediate between Gammaridea and Hyperiidea, in which he
placed the family Z%ischizostomatide. He gives full descriptions
and figures of the adult female and a young male (5 mm. in length)
of Trischizostome raschii. The peculiar aspect of the first
gnathopods he discovered to be due to torsion in the adult, being
wholly absent in the young form.

About 20 young specimens were taken by Bovallius in July
1871 at Tjgtte, Norway, 20 miles south of the Polar Circle, in 80
fathoms ; in July 1880 he found some adult females, “ parasites
on, or in company with, an Asterias” in Hardangerfjord, S.W.
Norway, in 250 fathoms, the largest of these measuring 22 mm.
He mentions Capt. Collin as having obtained specimens from the
west coast of Novaya Zemblya.

Stebbing in 1888 (12), in his introduction to the ‘Challenger’
Amphipoda, p. xix, writes: “ A connection between the Hyperina
and the Lysianasside has already been indicated by Boeck, who
placed the family Prostomatide at the head of the Gammarina,
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in jmmediate sequence to the Hyperina because of the agree-
ment which he considered to exist between that family and the
Hyperidee and Orchestide, The Prostomatide are in close
relationship with the Lysianassidee and might, in my view, well
be included in the older family.” Stebbing was the first to per-
ceive the great resemblance between the Mediterranean and
Norwegian forms, and says (p. 272) of Guerinia niceeensis : *“ It is
beyond doubt, generically, perhaps also specifically, identical with
the later T'rischizostoma raschii Esmark & Boeck, 1860”7; and
again (p. 321) of T'rischizostoma, © the genus, at least, is assuredly
a synonym of Guerinie Hope & Costa.”

In 1890, Sars (13) demonstrated clearly that Trischizostoma is
a true Lysxanas51d basing his conclusion on the structure of the
oral parts, anterior antenns, posterior gnathopods, and the bi-
articulate 3rd uropod, and pointing out that “the urosome, which
Boeck considered Hyperiidean in character, essentially differs by
being divided into three distinct segments.” He, therefore,
places the genus in the family Lysianasside, giving detailed
descriptions and figures of the adult female and the young form.
In the summers of 1890-91 Sars obtained several specimens, all
females, most of them ovigerous, in the Throndhjemsfjord, on the
common black dogfish (Spinax niger). The largest measured
28 mm,

Bonnier in his discussion of the ¢ Lysianassides™ (14) 1892,
refers to the difficulty of differentiating between the various
genera, and suggests ‘“des diagnoses cowrtes basées sur les
véritables différences morphologiques de la structure des somites
et leurs appendices, ou des clefs dichotomiques permettant
d'arriver au genre et a l'espéce par'examen d’un petit nombre de
caractéres, sans avoir & comparer une 4 une les descriptions et les.
figures des nombreux types qui constituent la famille des Lysianas-
sides.” He first gives the characters common to the family, and
then proceeds to characterise the different genera according to the
structure of the lst maxilla, the maxilliped, the 1st perzopod,
the telson and the antennule. The lst maxilla in particular he
considers useful in characterising most of the forms; for example,
the four genera, Trischizostomu, Acidostoma, Acontwstoma, and
Amaryllis are at once distinguished from the rest by the modifi-
cation of the maxillary palp. He discusses at length the con-
clusions of Bovallius (11) and Sars (13), agreeing however entirely
with Sars. -

In 1893, Della Valle (15) in his ¢ Sistematica’ gives 10 sub-
orders of the Gamimarina, the tenth, Lysianasside, including the
two genera— Guerine and Trischizostoma. On p. 770 he points
out that the essential characters for distinguishing the Lysianassid
genera are—the peduncle of the anterior antenne ; the mandible ;
and the posterior gnathopod. In the table following, Guerina
and Trischizosioma (placed in close relation to dwmary yllis and
Acidostoma) are defined thus: “Nei gnathopodi anteriori dell’
adulto Varticolazione del 3°, 49, e 5°, articolo & tale che il margine
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unguicolare della mano diventa anteriore. (La mano stessa &
enormemente ingrossata) ; nei piedi mascellari il 1° articolo del
palpo é pitt lungo del 2° in Guerina,” this article being “pid
breve del 2°” in Trischizostoma.

In answer to Stebbing’s words as to the “ generic and probably
specific identity of the two forms ” he says:—*“ Senza dubbio fra la
Guering del Golfo di Napoli e il Trischizostoma della coste di
Norvegia ognuno a prima vista nota grande rassomiglianza, sopra
tutto per la forma generale del corpo, per la grandezza degli occhi
e per 1 gnathopodi anteriori. Nondimeno, considerando meglio
le varie appendici e piil di ogni altra cosa le parti boceali e i piedi
toracici del gruppo medio, la differenza dei due Gammarini riesee
evidente non solo specificamente, ma anche genericamente.” The
name Guerinia, being preoccupied in 1830, Della Valle changes to
Guerina. Figures are given of the male, the oral parts, gnatho-
pods, two peraopods, and the urosome.

The three specimens described, all males, were taken on
“ merluzzi” ; two on November 22, 1881, off Cuma in 250 metri ;
and one on December 10, 1881, ¢ allargo d’Ischia > at 150 metri.
Length 12-13 mm.

In 1895, Stebbing (16) in an article contributed to ¢ Natural
Science,” again emphasises the close relationship of the two forms,
and considers the characters given by Della Valle too trivial to
warrant the placing them in different genera.

In 1903, Brian (17) published a note on the capture of a
Guerinia nicwensis in the Gulf of Genoa. The specimen, an ovi-
gerous female, 18 mm. in length, was found by 8ig. Borgioli
in the mouth of a Chlorophthalmus agassizi. The colour of the
living animal he describes as “ variante fra il giallo sporco e il
rosso mattone.” '

Chevreux (18) in 1905 in his ¢ Liste des Gammarina’ taken by
the * Princesse-Alice * gives: 1. Guerinelle nicwensis (Costa), and,
in an explanatory footnote, his reason for changing the name;
Guerinia and Querina being so much alike as to lead to confusion,
and Guerinella conforming to the rules of nomenclature adopted
by the International Congress of Zoology.

The specimen, an ovigerous female, 19 mm. long, was taken
17/7/04 in the “ filet a grande ouverture” in the Bay of Biscay,
lat. 46° 15' N., long. 7° 09' W., haul from 0-3000 metres. This
is the first record of this species out of the Mediterranean.

In 1906, Stebbing (19) in ‘ Das Tierreich’ combines the two
forms in one species T'rischizostoma niceeense, genus Trischizostoma,
family Lysianasside, taking 7' raschii as the female, and Guerina
nicceensis as the male ; but in a manuseript as yet unpublished (20)
dated 24/7/07, which he has been kind enough to allow me to
make use of, he separates them specifically, still retaining, how-
ever, the one genus and including in it a third and new species
from South Africa. As he has pointed out (168) Boeck’s generie
nae 7'rischizostoma, 1860, supersedes the Guerinia 1853 of Costa,
preoccupied in 1830,
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The South African <‘.pec1mens are males, 10-13 mm. in length,
from Buffalo Bay-—one taken in 32 fathoms S.W. by W. § VV
31 m., and the others in 47 fathoms, lat. 33° 9’ 30" S, Iong. "8°
00" E.

In the following ¢ Description of Species,” the specimens
described are :—

One large ovigerous female, 7. niceense, 23 mm. long, taken
by Dr. Allen, 26.viii.06, on the ¢ Huxley’ in the Bay of Biscay, in
246 fathoms; lat. 48° 7" N, long. 8° 13' W.; Agassiz trawl.
Free-swimming.

And seven specimens taken by Mr. W, M. Tattersall on the
‘ Helga,” as follows :— ,

7.viii. 1904, Four specimens, 7. nicwense: three females, re-
spectively 20, 20-5, and 22 mm. Jong, and one male, 215 mm.,
the first male recorded out of the Mediterranean. 50 miles
W.N.W. of Tearaght, Co. Kerry, Ireland, 396 fathoms. Net at
237 fathoms. Free-swimming. )

5.x1.1905. One. specimen, 7' niceense, a male, 20 mm. long,
‘50 miles W, 2 N, of Tearaght, Co. Keiry, Ireland, 411 fathoms.
Net at 75 fcttrhOI]]S Free-swimming.

February 1906. One specimen, 7. niceense, a male, 21°5 mm.
Lat. 51° 54" N, long. 11° 54’ W, 460 fathoms. Net at 350
fathoms. Free-swimming.

August 1906. One specimen, T raschii, immature female, 9 mm.
Lat, 50° 37" N., long. 11° 12" W, 250-542 fathoms, Taken in a
small net attached to the trawl. This is the first record of this
species out of Norwegian waters.

II. DESCRIPTION OF SPECIES.

Only three species of this genus are known so far : 7' niceense,
recorded from Naples, Genoa, Nice, the Bay of Biscay, and the
west coast of Ireland, of which the male and female have both
been taken; 7. raschii, ranging from the Arctic Circle to
Christianiafjord, Norway, and from the west coast of Ireland,
only the female and young of this species are known; and
Mr. Stebbing’s new South African species, of which the male only
has been captured.

Detailed descriptions and figures of the first two species are
given here to prove the justice of their inclusion in the same
genus.

1. TriscH1zosToMA NICEENSE (Costa). (Plates XIV, XV,
XVIL, XVII. figs. 1-12, Pl. XIX. fig. 1, and Pl. XXI. fig. 14.)
Syn. 1853. Guerinia niceensis Hope in litt., Costa (1).
1893, Guering niceensis Della Valle (15).
1905. Guerinella niceeensis Chevreux (18).
1906. T'rischizostome nicwense, 3, Stebbimg (19).

Both the male and the female of this species are known. The
male has been figured by Della Valle, but no accurate figure of
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the female has been published hitherto. The figure given by
Costa is evidently that of a female, but his specimens cannot be
traced. The last mention of them is in the ¢ Annuario’ (8),
where they are referred to as forming part of the Collection of
Crustacea sent to the Paris Exposition, 1867. The method of
preservation is described, the specimens being dried and mounted
in glass cells.

Though the geographical range of this species is wide, the
specimens taken have been few in number: Costa’s specimens ;
the three males described in Prof. Della Valle’s work (15); a
female from the Gulf of Genoa; two females from the Bay of
Biscay, one taken by the ¢ Princesse-Alice, and one by the
‘Huxley’; and Mr. Tattersall’s six specimens, all from the
west coast of Ireland, three females and three males. Thanks
to Mr. Tattersall’s kindness in permitting me to examine these
last and to dissect a male specimen, I have been able to satisfy
myself that the oral parts taken by Della Valle as characters
to differentiate the genera Guerina and Trischizostoma are
really identical in structure in both forms. The first maxilla,
in particular, which he describes as lacking the inner plate,
and with the palp reduced to a small and simple tubercle,
will be seen to possess not only the inner plate, but a minute,
distinetly bi-articulate palp (Pl. XV, figs. 1 & 2). These struc-
tures, however, are so exceedingly fragile and pellucid as to
render dissection very difficult. The little leaf-like palp arises
in a small hollow inside the margin of the outer plate, and sets
out at right angles to it; when mounted for the microscope the
weight of the cover-glass is quite sufficient to depress it into.
the hollow, thus giving the effect of a little tubercle.

The description of the male is taken principally from the Irish
specimen, 21'5 mm. in length; that of the female from the
‘ Huxley’ specimen, 23 mm. in length. All the measurements are
taken in the same way, from the tip of the rostrum to the tip of
the telson, along the medio-dorsal line.

There is little difference between the sexes, the principal dis-
tinguishing characters being found in the antennee. )

The Integument is very characteristic, having the appearance of
“pitting” ; under a high power each little pit is seen to be irre-
gularly six-sided and fringed with sharp spines (Pl. XIV. fig. 2).

The Head is much deeper than the perzon, about as long as
deep; rostrum broad, apically rounded, curving right over the
bases of the superior antennz. The head is longer than the
first segment of the perzeon (25 mm. to 15 mm.),about as long
as the first segment and half the second. Eyes large, dark brown
in colour, the pigmented masses on each side numbering not less
than 60 ommatidia, arranged in eight or nine transverse rows,
with an irregular row of smaller unpigmented ommatidia entively
surrounding the pigmented masses and meeting in the medio-
dorsal line.

PerzoN.—The 1st segment is the longest; the 2nd, 3rd, and
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4th are shorter and subequal ; the 5th is smaller again; and the
6th and Tth are the shortest of all and subequal. All, except the
first, are produced at the posterior angles and rounded.

Side-plates.— About half as deep as the body (see perzopod figs.
for the correct proportions. They are not well represented in
the figure of the whole animal owing to the immense distension
of the ovisac forcing them out of the normal position). The 1st.
is small, triangular, almost entirely covered by the large 2nd.
This side-plate is the largest of all, greatly dilated inferiorly and
produced forward, posterior margin straight. The 3rd is almost
as deep as long, with the anterior distal angle produced forward,
posterior margin straight, inferior margin rounded; the 4th is
similar, but smaller; the 5th and 6th successively smaller,
inferiorly bilobed; the 7th is the smallest, subquadrate.

PreoN.—First three pleon segments subequal, Jarge, equalling
the first pereonal segment in length. Epimexal plates large and
rounded, the 2nd and 3rd with a lateral carina which in the 2nd
terminates in a denticle at the postero-lateral angle. The 4th
segment is deeply depressed dorsally ; the 5th is shorter than the-
4th or 6th; the 6th is depressed dorsally and emarginate for
the insertion of the telson,

Superior ANTENNA.—Female (Pl X1V, fig. 3). The first joint.
of the peduncle is as long as the two following taken together,
broader than long, with a fringe of about 24 of the so-called
“ anditory setee ” around the distal posterior angle, and 8 smaller-
similar set® in a cluster on the proximal posterior margin.

The primary pflagellum consists of one long broad joint and
eight small. The 1st joint nearly equals the peduncle in length
and is as long as the eight small joints taken together. It carries
on its inner surface two longitudinal bands of laminar hyaline
filaments (see fig.), about 38 transverse rows in each band. The
2nd joint widens distally and is furnished at the inner posterior
angle with a long, rigid, slightly curved spine reaching to the tip
of the flagellum; the 3rd has a similar but shorter spine inserted
at the outer anterior angle. The 2nd, 3rd, 4th, 5th, and 6th
joints are all fringed on the inner margin with a row of small,
stiff, curved sete, deeply inset; the apical joint is tipped with two
long stiff setee.

The accessory flagellum is inserted anteriorly in a deep emargi-
nation of the peduncle and is composed of one long laminar joint
and two small ones.

The number and proportions of the joints appear to vary with
the age of the specimen. The * Huxley ' specimen, just described,
and one of the Irish specimens, 20-5 mm. in length, have each
nine joints in the primary flagellum, with the first joint eylindrical
and swollen. The other two Irish specimens, 20 mm, and 22 mmn.
respectively, have eight joints, the first joint much move slender,
and incurved like that of the male, and the accessory fagellum
much longer in proportion, These two females appear to be
younger than the others—the claws and spines are much less worn.
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Male (Pl XIV. figs. 4 & 5).—This antenna is much longer in
the male than in the female, measuring 5 mm. in a specimen
21-5 mm. in length, as compared with 3 mm. in a female specimen
of 23 mm,

The peduncle is not so long as in the female. First joint
nearly twice as long as the 2nd and 3rd taken together (measured
along the inner surface) with the “auditory setee ” as in female.

The primary flagellum consists of nine joints. The 1stis half as
long again as the others taken together; it is incurved and
covered on its inner surface with dense masses of the long sensory
filaments, The six following joints are mnarrow proximally,
widening distally, and carrying on their inner margins fringes of
the small, stiff, curved setee, the 2nd and 3rd having the long
rigid, outstanding spines as in female, and the 5th, 6th, and Tth
each with a calceclus. The 8th and 9th are slender and cylin-
drieal, the 9th tipped with one long stiff bristle, one long seta and
one small one.

The accessory flagellum is much smaller than in the female, not
reaching to half the length of the first joint of the primary, It
is composed of one long laminar joint, one small joint slightly
constricted in the middle, and a minute apical joint. The 1st joint
has four small setee inset on the distal margin; the 2nd one
“auditory ” and one simple seta ; and the terminal joint has two
of the “auditory ” and two or three simple sete.

INFERIOR ANTENNA.— Female (Pl. XIV. fig. 6). The 1st joint of
the peduncle is produced posteriorly downwards in a thick laminar
lobe ; it is hollowed behind, and in this hollow lies the small
2nd joint with its large antennal cone; the 3rd joint is small, as
wide as long; the 4th is more than twice the length of the 3rd;
the 5th is not as broad as the 4th and very slightly longer.

Setee.—The first three joints carry no setee. The 4th is fur-
nished on the posterior margin with seven long auditory sete
proximally and one at the distal angle ; with eight tufts of small
setze on the anterior margin. The 5th has tweive of these tufts
along the anterior margin, and a fringe around the anterior angle;
with one small seta at the posterior angle.

'The fagellum consists of 29 joints, the first the largest; 26 of
these are short, wider than long, decreasing gradually in size,
each with a row of set@ inset anteriorly above the distal angle ;
the three terminal joints are very slender, cylindrical, the apical
joint having one long stiff bristle and one auditory seta.

In the Ivish specimens the proportions of the joints of the
peduncle ave the same as described above ; the number of joints in
the flagella vary—the 20-5 mm. specimen having 27 ; the 20 mm.
having 20; and the 3rd specimen of 22 mm. with 22.

Male (Pl XIV. figs. 7,8, 9). The first two joints of the peduncle
as in female ; the 3rd a little longer ; the 4th twice the length of
the 3rd ; the 5th as long as the 3rd and 4th taken together, more
slender than the 4th, narrow proximally, slightly curved, with
the anterior margin concave.
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Setee.—The first three joints are without setee. The 4th has
twelve auditory set® on the posterior margin (fig. 9), eleven prox-
imally and one at the distal angle; anteriorly it is provided with
nine groups or rows of small setee set transversely on the margin,
with one auditory and one small seta at the distal angle. The 5th
joint has one auditory seta at the posterior distal angle; and, on
the anterior margin, eleven of the small transverse rows of sets,
with a fringe of setz and one auditory seta at the distal angle.

The Aagellum is half as long again as the peduncle, filiform,
much more slender than that of the female. It consists of 38
small joints ; the first with the posterior margin shorter than the
anterior, and the athers with the anterior angle a little produced
downwards, giving an oblique look to the articulations. The fivst
25, subequal in length, gradually decrease in width, the following
joints being longer and narrower, Each joint bears anteriorly a
little bunch of setz at the distal angle. There is a calceolus ou
each of the first three joints, then one on alternate joints to the
35th, the calceolus (fig. 8) being set on a little protuberance ahove
the bunch of setee. The first joint also bears a large ¢ Rheich-
zapfen.” The three terminal joints ave excecdingly slender, the
apical one tipped with two setz.

In the second specimen, 215 mm. long, the flagellum is twice
the length of the peduncle and consists of 40 joints, the terminal
four very minute and without calceoli. The first four have eacl
a calceolus, after which they occur on alternate joints to the 36th.
Rhe third specimen, 20 mm. in length, has lost the tips of both
antennse; 33 joints still remaining on each.

OraL Parrs.— Upper and Lower Lips (Pl. XIV. figs. 10 & 11).
The upper lip is elongate, deeply hollowed, apex entire and pro-
duced forward. The lower lip ig divided at the tip into two
lobes, with a minute pellucid structure hetween the apices.

MaspiBLE.—Female (Pl X1V, figs. 12 & 13). The large basal
portion carrying the palp is produced forwards in a laminar
process, with truncate cutting-edge, feebly spatulate, no molar.
On the inner surface distally are three spinules.

The 1st joint of the palp is very small; the 2nd large, about
six times as long as the 1st, broad, rounded anteriorly, carrying
along the distal half of the anterior surface inside the margin a
row of 25 long, curved bristles, with plain shafts and minutely
serrate tips. The 3rd joint is lanceolate, as long as the 2nd,
but only half the width, with 17 long bristles en the autevior
margin of the right mandible, 18 on the left mandible. These
bristles ave plumose for half their length and curved, the distal
three being more widely spaced, smaller and more curved than the
others. At the apex of the joint, set at a different angle from
the others and from each other, are two bristles, the apical one
half the length of the other, which is the longest on the palp;
the shafts are dentate on either side, and the tips are long, stitt
and finely plumose. The greater part of the joint js thickly
covered with fine transparent flat spines,
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Male (P1.XIV. fig. 14). The apex of the front part of the trunk
is more spatulate than that of the female. The proportions of
the joints of the palp vary a little also, the 3rd joint being slightly
longer than the 2nd, which is more elongate in form than that
of the female. The row of bristles on the 2nd joint commences
lower down the margin; in the right mandible they number 34
on the 2nd joint, and 27 on the 3rd; the left mandible having
31 on the 2nd, and 26 on the 3rd. The numbers appear very
variable. In the Mediterranean specimen examined they were:
right mandible 37 and 26 respectively ; and on the left 30
and 25.

First Maxmrna (Pl. XV, figs. 1 & 2). —’l‘he outer plate is elon-
gate, with five strong claws apically, four much curved, and
serrated (see fig. 1, detail). The plate is contracted below the
apex and again ‘at the insertion of the palp. The small pellucid
inner plate is of very delicate structure, unarmed. The palp is
bi-articulate, minute, set in a hollow and united along its length
to the inner surface of this hollow, the laminar leaf-like second
joint being twice the length and breadth of the first.

There is practically no difference between the sexes, except
that the first maxilla of the male is longer than that of the female
and the apical claws are longer,

Secoxp Maxiira (PL XV. fig. 3).—Slightly larger in male
than in female. JInner plate small, tipped with one setule; outer
plate broad and rounded distally, hollowed underneath, with three
setules on the apical margin and one on the inner s1de v

Maxizrreeps (Pl XV, figs. 4 & 5).—Female. The basal joints
deeply curved ; the 2nd joint of the one maxilliped fused with
that of the other for nearly three quarters of its length. Inner
plates fairly large, narrowing apically, unarmed. Outer plates
extending beyond the distal margin of the first joint of the palp;
large, unarmed except for one or two microscopic setules.

The 1st joint of the palp is large and broad; the 2nd short,
widening a little distally, with one seta at each angle; the 3rd is
the largest of all (measured along the outer margin), lightly
curved, with seven transverse rows of strong bristles on its under
surface (see detail, fig. 5), and two sete on the inner distal
margin. Distally the under surface of the joint is covered with
a spinose armature similar to that of the mandibular palp. The
4th joint is subequal in length to the 2nd, narrow and unarmed.

Male. The basal portion and plates are the same as in the
female, but the proportions of the joints of the palp vary.

The 1st joint is the longest; the 2nd the shortest, with one
seta on its inner angle and two clusters of the long bristles distally
on the outer margin; the 3rd joint is slightly shorter than the
1st, curved, densely setose on its under surface, with about ten
transverse rows of long bristles ; the 4th joint is subequal to it
in length, but only half its width and unarmed.

First GxatHOPOD (PL XV. figs. 6, 7, & 8) very powerful, with
the chitinous margins of extraordinary thickness, and longi-
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tudinal ridges of chitin on all the free joints. The 2nd joint is
very long and curved ; the 3rd, 4th, and 5th are subequal, the
3rd and 4th continuing the curve of the 2nd; the 5th with a
longitudinal ridge produced to a point on each side of the articu-
lation with the 6th (see fig. 6). The 6th or “hand” is usually
carried as in fig. 6, immensely swollen, with the inner side (fig. 8)
rounded and more swollen than the ouwter (fig. 7). The palm
margin is bordered with strong, incurved, mobile teeth, 15 in
number, each with a tubercle behind (see fig. 8, detail), and with
five long, slender, mobile spines above the margin. The hand
has the deep groove or channelling described by Costa, “una
scanalatura nella faccia esterna,” into which the acuminate tip of
the long claw fits. At the prehensile angle, on the outer edge of
this groove is a very long, mobile, curved spine, with a small one
beside it, each with a tubercle posteriorly, while on the under
edge are two medium-size spines, one larger than the other; all
four spines are provided with small flagella. The powerful curved
claw or “ finger” is very long, longer than the palm margin, with
12 or 13 minute sensory setules along its inner surface.

The only difference between the sexes is—in the male the hand,
while equally broad, is slightly longer than that of the female,and
‘the palm margin is provided with more spines.

Females. In the ¢ Huxley’ specimen, 23 mm., the width of the
hand is 2'5 mm., with 5 long spines and 15 small teeth on the
palm margin; hand figured (fig. 7). Of the Irish specimens,
the first 20'5 mm, long measures 3 mm, across the hand, with 5
long and 16 small teeth, hand-as fig. 6; in the second specimen,
20 mm., the hand measures 3 mm., 5 long and 18 small teeth,
hand inverted ; in the tnird female, 22 mm., the hand measures
2:75 mm., 5 long and 18 small teeth, hand as fig. 7.

Males. In the specimen figured, 21'5 mm, in length, the hand
measures 3 mm., 6 long and 19 small teeth (fig. 6). The second
specimen, 21-5 mm., is exactly similar; the third of 20 mm.
length measures barely 3 mm. across the hand, 6 long and 18
small teeth, hand carried as in fig. 6.

Secoxp Gyarmorop (Pl XVI. figs. 1, 2, 3, 4, & 5).—The 2ud
joint is very long and slender, curved, widening distally; the
3rd is rather more than two thirds the length of the 1st, longer
than the two following taken together, laminar, the distal half of
the joint wider than the proximal; the 4th joint is small, narrow
proximally, twice as wide at the distal end, rounded posteriorly,
with the posterior margin twice the length of the anterior; the
5th is longer than the 4th, ovate elongate, narrow at hoth
extremities, considerably expanded posteriorly; the 6th bends
backward towards the 5th, almost discoidal in shape, as wide as
long, very narrow proximally, but expanding both anteriorly and
posteriorly. The 7th joint or claw is very minute, set trans-
versely in the middle of the distal margin of the 6th, so that the
point of the claw impinges against the under surface of the margin,
It is completely concealed by the dense masses of sete, which is,
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no doubt, the reason why it escaped detection by Costa (2) (** prive
affatto di unghia”).

Setee.—The 2nd, 3rd, and 4th joints each carry a seta at the
posterior distal angle; the 5th is covered on the anterior and
posterior surfaces with dense masses of delicate, hyaline, sensory
hairs (fig. 4), with a fringe of long jointed setz at the anterior
angle, and four clusters of the same along the posterior margin
(for detail see fig. 5). The 6th joint is thickly covered with the
hyaline hairs, with a large number of the jointed setz anteriorly,
increasing in length to the anterior angle, the longest being
twice the length of the joint; the posterior angle also bears a
cluster of shorter, jointed setze. These “hyaline hairs” and
“ jointed sete ” are peculiar to the 5th and 6th joints; the 6th
joint having yet another kind, stiff, curved, and serrate, similar
to that figured for 7' raschii (Pl. XX, fig. 3). A cluster of about
four to six of these is to be found on each side of the claw, and
three just beyond its tip. The claw itself is denticulated on its
under surface, and the portion of the margin against which it
impinges is thickly dentate (fig. 2).

Perxoropa.— Branchial vesicles occur on all the perseopoda, long
and much pleated on the first and second, shorter and more
divided on the three posterior pairs. Incubatory lamelle are
attached to the first three, as well as to the second gnathopod.
The sixth joint of each pereopod is produced over the base of the
claw in two delicate transparent plates, or ¢ dactyloptera” (see
Spence Bate, 4. p. 317), with pectinate margins (PL XVI. fig. 6).
The tactile spines of the perzopoda and uropoda are of similar con-
struction. Each consists of a stout shaft, blunt-tipped, carrying
subapically a slender flagellum (¢f! Pl. XVII. fig. 3).

FirsT PERZOPOD.~— Female (Pl. XVI. fig. 7). 2nd joint long,
a little longer than the two following taken together, expanded,
rather narrowed proximally; 3rd very small; 4th long, a little
dilated anteriorly, 5th subequal to the 4th in length ; 6th longer
than the 5th, narrow ; the 7th or claw moderately curved, about
half the length of the 6th.

Setee.—The 2nd and 3rd joints each carry one seta at the
posterior angle. The 4th has, anteriorly, one small seta and one
large spine at the distal angle, with three setz along the poste-
rior margin and one at the angle. The 5th has two sete at the
anterior angle ; one at the posterior, and four along the margin.
The 6th has one small seta at the anterior angle; the posterior
margin is dentate, with seven strong sete inserted at intervals
along it. The claw is provided with eight denticles on the
proximal half of the inner margin.

Male. 2nd and 3rd joints as in the female; 4th and 5th slightly
longer, the 6th and 7th distinctly longer, than in the female.

Setee.—The posterior margins of the 4th and 5th have each one
seta more, and the 6th two sete more, than the female; the
posterior margins of both the 5th and the 6th are dentate; the
claw with ten denticles.
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SecoND PER&EOPOD.—Female (P1. XVI. fig. 8). Very similar to
the first pereeopod, but with the 2nd, 3rd, 4th, and 5th joints
shorter ; the claw is equally as long; the 2nd joint a little more
expanded than in the first perseopod ; the seta on the joints much
less in number; claw without denticles.

Male. 2ud, 3rd, 4th, and 5th joints as in the female ; 6th and
7th longer.

Sete as in the female.

The Tairp PERE0POD is the shortest of all.

Female (Pl. XVI. fig. 9). The 2nd joint long, broadly oval,
anteriorly rounded, posterior margin laminarly expanded and
produced a little downwards, widest proximally. The 3rd small;
the 4th and 5th practically subequal, the 4th a little dilated
posteriorly. The 6th is nearly as long as the 2nd, narrow. Claw
moderately curved, nearly two thirds the length of the 6th.

Setee.—The 2nd joint has one minute sensory setule indented
in the middle of the posterior margin and three in the ante-
rior margin, with one large spine at the anterior angle. The
drd carries one spine on the anterior angle. The 4th has one
spine and two or three of the sensory setules posteriorly; with
four spines on the anterior margin and two at the distal angle.
The Sth has three on the anterior margin and two at the angle.
The 6th is provided posterinrly with three minute setules and
anteriorly with five spines.  The claw is apparently without
denticles.

The* branchial vesicle extends to the distal margin of the 5th
joint.

Male. The 2nd joint is as long as the 2nd and 3rd taken
together in the female, with the anterior margin lightly coneave ;
the following joints a little longer, the 6th decidedly so.

Setce.—-As in the female, except that the 6th is furnished with
a few scale-like spines on the anterior distal angle, and the claw
bears four denticles.

Fourt PEREOPOD.-—Female (Pl. XV fig. 6, P1. XVII, fig. 1).
2nd joint long, lightly concave anteriorly, laminarly expanded
posteriorly, and a little produced downwards; the 3vd small;
the 4th and 6th subequal to each other in length; the 5th shorter
than the 4th or 6th ; 7th half the length of the 6th.

Setce.—The 2nd joint has one minute sensory setule inserted mid-
way on the posterior margin and one spine at the anterior angle.
The 3rd carries one at the anterior angle. The 4th has four on
the margin, and one large one at the angle posteriorly ; with four
at the anterior angle and six on the margin, two of these being
inserted in the same indentation, one a little behind and below
the other, an arrangement characteristic of the hinder permopoda.
The 5th carries two of these pairs and two single spines on the
anterior margin, and three large spines on the angle, which is
produced underneath in a pectinate fringe (c¢f. PL. XVII. fig. 3).
The 6th bears five spines on the anterior margin, the distal half
of which is dentate. The claw is provided with two denticles.

Proc. Zoor. Soc.—1908, No. XXV, 25
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Male. The proportions of the joints to each other are the same
as in the female, but all are longer, the 2nd, for example,
equalling the 2nd and 3rd of the female taken together.

Sete practically the same as in the female. The 5th has three
pairs and two single spines; the 6th one pair and five single,
with the distal half of the margin dentate; the claw has four
denticles. .

Frrre PERZOPOD.—Female (P1. XVII. figs. 2 & 3). 2nd joint
long, a little concave anteriorly with an oblique . groove mid-
way along the margin in which the branchial vesicle rests, less
expanded posteriorly than the preceding perzopod; 3rd small;
4th as long as the 2nd and longer and broader than the 5th or
6th; 5th and 6th subequal ; 7th half the length of the 6th.

Setee—This perseopod is armed anteriorly with a formidable
array of spines. The 2nd joint has the one minute setule
posteriorly ; one large spine on the anterior angle. The 3rd has one
large spine. The 4th carries six on the margin and one at the
angle posteriorly; one pair and six single on the margin and
three at the angle anteviorly. The 5th has three of the sensory
setules and one spine posteriorly; the anterior margin dentate
with six pairs and one siugle spine inset and three at the angle
(fig. 3). The anterior margin of the 6th is also dentate with
one pair and five single spines inset; four sensory setules poste-
riorly. The claw is provided with five denticles (seven in another
specimen).

Male. Proportions of the joints to each other as in the fémale,
but all longer.

Sete.—Nine spines on the anterior margin of the 4th joint;
three pairs and four single spines on the Gth, the rest as in the
female ; five denticles on the claw (three on the Mediterranean
specimen).

Pieopops (Pl. XVII. figs. 4, 5, 6, 7).—-The peduncles are
large and stout, with two little coupling spines (fig. 5). The
rami are about twice the length of the peduncles. The cuter
reonus has 22 articulations, the long first joint carrying on hoth
margins proximally a tuft of fine hyaline sensory hairs with
flattened tips; the inner ramus is provided with similar tufts
and has six cleft spines (fig. 7) on the inner side of the first
jeint, with an uncinate plumose seta (fig. 6) on each of the
following thirteen joints on the inner side.

Urorobs (Pl XVII. figs. 8, 9, 10).-—The peduncles are large
and stout; that of the lst uropod longer than the rami; that
of the 2nd subequal to the rami in length ; while in the 3vd the
rami are slightly longer than the peduncle. The apices of the
1st uropods reach considerably bevond the peduncles of the 3id;
those of the 2nd and 3rd are almost on a level (fig. 8). The
rami of the 1st and 2nd pairs are greatly curved.

The first wropod has seven small spines on the inner margin
of the peduncle which is serrated for half its length, with small
serrations along the distal margin also. The outer ramus
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is shorter than the inner, with the outer margin armed with
scale-like spines and the inner with stroug teeth (fig. 10). The
inner ramus has the margins serrated (fig. 9), the under margin
beset with two spines in the female and fourin the male.

In the second uropod also, the outer ramus is shorter than the
inner. The peduncle is serrated along the distal margin and
around the inner angle, with two spines on the angle. The
rami as in the first uropod but without spines. The outer ramus
of the third uropod is bi-articulate, with a spinule inserted at the
outer distal angle of the first joint ; all the margins serrate.

Tersoxy (Pl XVII. figs. 11 & 12) as broad as long, margin
entire. 1t carries four oblique rows of microscopic spinules, two
on each side of the medio-dorsal line, the distal rows longer than
the proximal. It is also provided with two rows of tufted setules,
four on one side and three on the other (fig. 12), each set in a
little pocket (cf. 7. raschii, fig. 13). These tufted setules are
peculiar to the telson.

The principal points of difference between this species and the
fellowing, are :—The shape of the rostrum, curved in 7'. niceense,
horizontal in 7" raschii; the size and number of the ommatidia ;
the shape of the 2nd, 3rd, and 4th side-plates; the 2nd maxilla,
the inner lobe small in 7. niceeense, subequal to the outer in
T. raschii ; the maxilliped palp, the first joint long, the second
short in 7. nicreense, the reverse in 7' raschii; the shape of the
hand of the first gnathopod; the lst and 2nd persopods, the
2nd joint being dilated in 7. wicceense, the 4th in 7' raschii; the
shape of the 2nd joint of the 3rd per&opmk and lastly the shape
of the telson, the margin entire in 7’ wicwense, excavated in
T. raschii.

TriscuizosroMa rascH1l Esmark & Boeck, 1860. (Plate XVII.
fig. 13; Pls. XVIIL, XIX. figs. 2-11; Pls. XX,, XXI. figs. 1-
13, 15-18))

Syn. 1860. Trischizostome raschii Boeck (3).

1865. R »  Lilljeborg (5).
1870. . »  Boeck (7).

1872. 1 »  Boeck (8).

1886. ' .»»  Bovallius (11).
1890. . » o Sars (13).

1893. . Della Valle (15).
1906. . nicweense @ Stebbing (19).
1907. » rasehii Stebbing (20)

The measurements quoted in the tfollowing description are
taken from three specimens: an adult female from Novway,
measuring 26 mm. trom the tip of the rostrum to the tip of
the telson: the immatnre specimen from the West of Ireland,
9 mm.; and a young one taken from the incubatory pouch of the
first specimen. 7 1w, long.  The female had seven young still re-

maining in the ovisac; the measurements of their ‘Lppemlawes etc.
95%
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do not vary by the fraction of a millimetre. The intermedite
specimen appears to be an immature female; no incubatory
lamellee arve developed, but the proportions of the antennal joints
agree with the adult form.

Head.~—~Much deeper than the perzon, as long as deep; ros-
trum horizontal, apically rounded. In the adult the head is
slightly longer than the first segment of the permon (3 min. to
2:5 mm.); n the immature it is much longer; and in the young
it is nearly twice as long (as 9 : 5). The huge £yes cover nearly
the whole surface of the head; they are composed of a great
number of small, dark brown ommatidia, arranged in rows, with
one row of unpigmented ommatidia following the contour of the
pigmented mass and meeting in the medio-dorsal line. There
are not less than 154 of the dark ommatidia, each side, but they
are too closely crowded together to permit of ascertaining the
exact number.

In the immature the eyes are reniform, almost but not gquite
touching dorsally, and not extending so far forward or downward
as in the adult; not less than 120 pigmented ommatidia. In
the young a large number of unpigmented ommatidia.

PerzoN.—The 1st segment of the perseon in the adult is the
largest, the four following subequal, the 6th and 7th the smallest,
all, except the first, produced at the posterior angle and rounded.

Side-plates.-—Adult (see pereopoda figures). The lst is very
small, triangular, almost completely hidden by the 2nd, which
is greatly dilated inferiorly, forming a large triangular lobe,
reaching anteriorly to the infero-lateral margin of the head,
and produced to a great length downward posteriorly, slightly
emarginate behind. The 3rd is in shape obliquely oval, anterior
margin convex, posterior emarginate, less than half as wide
and slightly shorter than the 2nd. The 4th is shorter again,
rounderl anteriorly and deeply emarginate posteriorly, inferior
margiu truncate. The 5Sth is bilobed, posterior Jobe deeper
and wider than the anterior ; 8th of similar construction, much
smaller. The 7th is the smallest, wider than deep, with rounded
corners. In the émmature specimen the proportions of the
pereon segments and side-plates are the same as in the aduls.

In young. The first perzeonal segment is the largest, all the
others subequal ; body deep; side-plates not so large in propor-
tion as in adult, those of the second segment differing a little in
shape. .

lg)Lon.—A(lult (PL XVIII. fig. 1). The first three segments
large and subequal, the 1st pleon segment equalling the first
pereeonal segment in length (measured along the medio-dorsal
line). Epimeral plates large and rounded; those of the 2nd
segment with a diagonal carina terminating in a denticle at the
postero-lateral angle, and those of the 3rd segment almost
rectangular; 4th segment with a deep depression dorsally;
5th and 6th smaller, the 5th being slightly shorter than the 6th,
which is emarginate dorsally, for the insertion of the telson.
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Immature. The proportions are the same as in the adult.

Young. First three pleon segments a little longer propor-
tionately than in adult, the plates rounded inferiorly, no trace of
lateral carina in second.

Superior AxtENya (Pl XVIIL figs. 2 & 3).—In the adulf
female, the 1st joint of the peduncle is twice as long as the other
two taken together, broader than long, posterior margin concave,
carrying a series of auditory sete distally; the 2nd joint also
has three or four of these setee distally ; the 3rd joint is deeply
excavated anterviorly for the insertion of the accessory Hagellum.

The primary flagellum consists of ten joints; the Ist equalling
the first joint of the peduncle in length, and so broad as to appear
a continuation of it. It cairries, on its anterior suiface, a great
number of broad, hyaline, sensory filaments, arranged in two
longitudinal rows, about 22 groups of the filuments in each row.
The 2nd joint is short, widening distally, with a fringe of short
stiff setee at the anterior distal angle; the 3rd joint is produced
at the anterior distal angle for the insertion of a long curved
spine which reaches nearly to the tip of the flagellum; the
4th joint is cylindrical with a much shorter similar spine, and
with a transverse row of small setee in the middle of the anterior
margin ; these three joints have each a row of sete inset midway
along the posterior margin. The following four joints decrease
gradually, each carrying at the distal anterior angle a fringe of
small setee. The apical joint is very small, with one long stiff
bristle and two auditory setee.

The accessory flagellum consists of one long laminar joint
and three small joints. The lst equals in actual length the
first joint of the primary flagellum; it carries three groups of
long setz on its upper margin, with a group of six setw at the
distal angle, two long, two short, and two “‘anditory.” 'The
2nd joint is very small, cylindrieal, vounded, with two long
setee and one auditory distally ; the 3rd is longer and more
slender than the second, slightly constricted in the middle, with
one long seta and one auditory; the apical joint is minute,
furnished with a long stiff bristle and three setz. ‘

As stated before, the number of joints in the flagella of the
antenn appears to vary with the age of the specimen. In the
primary flagellum, the adult has 10, the immature 7, and the
young 4 ; in the accessory flagellum, the young form has only one
small joint, the immature specimen has two, and Boeck, Bovallius,
and Sars record the number as two for the adult, but in the
specimen here described there were three (fig. 3). The inferior
antennze also show this variation, the adult having 25, the others
10 and 4 respectively.

In the ¢mmature specimen (Pl XVIII. fig. 4) the 1st joint
of the peduncle is not so long in proportion as in the adult; the
2nd and 3rd are subequal, taken together not so long as the
first. The primary flagellm has 7 joints: the first joint large
and stout, furnished with fwo rows of the sensory filaments,
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about 10 groups in each row; the remaining six joints taken
together are twice the length of the first. The accessory flagellum
is tri-articulate.

In the youny form (Pl. XVIIL. fig. 5) the 2nd and 3rd joints
of the peduncle taken together are equal in length to the lst.
The primary flagellum is very little longer than the peduncle,
and is composed of four joints, the lst the longest; the 2nd and
3rd are each armed with a stiff spine, similar to those of the
adult ; the apical joint is tipped with a long bristle; four simple
setee, and one auditory. - The accessory flugellum is biarticulate,
and much longer than in the adult, equalling the first and
second joints of the primary flagellum taken together. There is
an auditory seta on each joint.

InrFERIOR ANTENNA—ddudt (Pl. XVIII. fig. 6). About twice
the length of superior antenna. The 1st joint of the peduncle is
produced posteriorly in a thick lobe, a little hollowed behind;
the 2nd joint is small, the antennal cone large in proportion ;
the 3rd is as wide as long, broadening distally ; the 4th exceeds
the 5th in length and is much broader. The first three carry no
sete ; the 4th has twelve long auditory sete along the posterior
margin, nine of which are inset on the inner surface and three on
the outer; the anterior margin carries seven groups of long fine
setee proximally, and seven clusters of small sete arranged in
transverse rows across the margin ; six of these little groups are
continued down the 5th joint. At ite distal posterior angle thele
is one long auditory and one simple seta.

The _/iagellum which is ahout a third longer than the peduncle,
has 25 joints, the first the largest, decreasing gradually to the
tip which carries one long stiff bristle, two fine sete, and one
small one; each joint has a row of small setee anteriorly, inset a
little above the distal angle.

In the invmature form the proportions of the peduncle joints
are the same. The 4th joint carries six of the auditory sets;
the 5th has four setw at intervals on the anterior margin and
one auditory one distally, and one auditory and one fine seta
posteriorly as in adult. - The flagellum has only 10 joints, the
first the largest; all the joints ave provided with the little rows
of sete as in adult,

In the young (Pl. XVIII. fig. 7) the flagellum is shorter than
peduncle and consists of only four joints, the first of which much
exceeds the other three taken together in length, each furnished
distally with a cluster of mthel long \et:\?’ the apical joint
carrying one long stift’ bristle and four stall sete.

OraL Parts (Pl XVIII. fig. 8).—Upper and Lower Lips
(figs. 9, 10, & 11). The upper lip is elongate, npex emarginate;
the lower lip is of a more delicate strncture, bifid, with the lobes
lanceolate; both lips so hollowed as to appear very narrow, but
when fattened out, of considerable breadth.

Maxpisres (Pl XVIII. fig. 12).—Strong basal portion carry-
ing the large palp, produced forward as a long narrow process;
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cutting-edge obliquely truncate ; no molar. The 1st joint of the
palp is very short, twice ‘as broad as long; 2nd joint long and
broad, with a series of long stiff bristles commencing at the
posterior distal angle and crossing the joint to the anterior
margin, where it is continued downwards in a double line for
half the length of the margin. These bristles, numbering 50,
are closely crowded, and are inserted inside the margin on the
outer face; on the under side there are 5 large strong ones inset
at intervals on the margin. The 3rd joint equals the second in
length. This joint is covered with a dense mass of fine trans-
parent spines giving it a furred appearance. It is furnished
with 15 long, curved, plumose bristles along the anterior margin,
inset on the under side, the distal three forming a distinct group,
shorter, more curved, and at wider intervals than the others.
At the apex are two bristles set at a different angle from the
others and from each other, the upper one the shorter of the two,
both with dentate shafts and plumose tips.

In the young (Pl. XVIIL fig. 13) the Ist joint of the palp is
longer in proportion, the second joint being only three times its
length, instead of five times as in the adult. The 2nd joint is
shorter than the third, with no bristles developed; the 3rd has
the two apical bristles, the distal one of the small group, and the
distal one of the long series,

First Maxiuna.—ddult (Pl XVIII. figs. 14 & 15; ¢f. also
Pl, X1IX. fig. 1). With outer plate elongate, contracted below the
apex, and divided at the tip into five large claw-like teeth, four
of them much curved; the fifth is not at the same level but set a
little farther down on the inner side, with a small spine at its
base on the inner margin, and a tuft of fine sete just below. The
palp is small, bi-articulate, set broadside on, the first joint very
minute, the second twice as long and tipped with two setules,
one longer than the other. The inner plate is very small, not
a quarter the length of the outer portion, unarmed, of delicate
structure,

In the young (Pl XIX. figs. 2 & 3) the vnner plate and the
palp ave much Jonger in proportion. The outer plate is rounded
at the apex, the five teeth not being separated as in adult. The’
palp is bi-articulate, the two joints subequal, the apex tipped with
two setules.

Seconp Maxinra.—ddult (Pl XIX. fig. 4). The two plates
almost equal, the inner slightly the shorter, both hollowed under-
neath, giving the appearance of much less than their actual
breadth. The outer plate carries two minute setules at the tip,
one inset at the outer surface and one on the inner, and a few
hyaline, sensory sete on the inner margin. The inner plate has
the apex obliquely truncate, beset with three setules, the distal
oue the shortest. This plate also has a few of the hyaline sete.

In the young (fig. 5) the proportions are the same, the plates
being rounded at their apices.

MaxinLipeps.—dduwlt (Pl XIX, fig. 8). The maxillipeds are
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deeply curved and hollowed, forming the lower portion of the
oral tube; the second joint of the one maxilliped is fused with
that of the other for more than two-thirds the length. Jnner
plates narrow, linguiform, tipped with two spinules; outer plates
large, hollowed, so close together as to conceal the inner plates,
armed on the inner edge with ten uncinate spinules.

The palp is geniculate at the middle. The lst joint is the
shortest, broad distally ; the 2nd and 3rd successively longer ; the
4th considernbly the longest of all, being twice the length of
the first, lanceolate, one setule apically, finely serrated on both
margins, the serrations being stronger on the inner edge.

Setee.—~The 1st joint has one small seta at the inner angle;
the 2nd cairies three long setz on its outer angle ; the 3rd has
one proximally inside the margin on the outer surface, two
clusters on the margin, and a fringe of six around the outer
angle, with three on the inner angle.

In the young (ig.7) the 3rd joint is the longest; the 2nd and
4th subequal to each other in length.

The 1st joint has one small seta; the 3rd carries one at each
distal angle, while the 4th has the apical setule and the margins
not serrated.

First Graruorop.—ddelt (Pl XIX. fig. 8). The 2nd joint
is very long, slightly curved, widening a little at the distal end ;
the 3rd and 5th are subequal in length ; the 4th is the
smallest, greatly curved, the outer margin of the joint being
five times as long as the inner. The 6th joint or ““ hand ” is bent
over to such an extent that the articulation of the finger,
normally situated at the infero-anterior angle, appears to originate
from the infero-posterior corner instead, and what would
normally be the under suiface thus becomes the upper. The
curve backwards is so extreme that this articulation almost
touches the third joint, and the fourth and fifth are nearly hidden
on the outer side. The hand is enormously developed, rounded-
triangular, greatly inflated, more so on the upper side. The
palm margin is straight with 15 strong recurved teeth, gradually
decreasing in size posteriorly. At the extreme anterior angle 1s
a small groove into which the tip of the * finger” fits. On the
upper edge of this groove are two strong spines; on the under
edge three spines, with large tubercles at the bases of two of
them. One of these spines is minute, one broad and strong,
similar to the upper ones ; and the third, strong, tapering, mobile,
is situated at the anterior end of the row of teeth, reaching, when
close against the palm, to the base of the sixth tooth. The
“finger ” or claw is large aud curved, not extending beyond the
palm margin. There are no sete on any of the joints.

Tnunature (P1. XIX, fig. 9).--The second joint is much more
curved than in adult, The hand sets out more, at right angles
to the other joints. The small teeth number 15, the posterior
five being barely visible, and there are two very large mobile spines
" at the unterior angle and two smaller just appearing.
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Young (Pl XIX. fig. 10).—The proportions of the first five
joints are the same as in adult, but the hand differs somewhat.
It is held in the normal posxtlon not inverted, though showing a
tendency to curvature. It is more ovoid in shape, produced
posteriorly beyond the palm limit. which is defined by a spine
opposed to the tip of the claw. Close to this spine. one small
tooth can be seen, the distal one of the small series. None of the
joints is furnished with setw except only the claw, which has
two minute ones at the tip.

The band is much larger in the young in proportion to the
size of the animal than in the adult; measured across the widest
part, in the youny it is 1'5 mm. to 7 mm. of total length ; in the
immature 2 mm. to 9 mm, total length ; and in theadult 3-75 mm.
to 26 mm.

SECOND GNaTHOPOD. - ddult (Pl XIX. fig. 11; Pl. XX. figs. 1,
2, 3,4, &5). The 2nd joint is long, broadest distally ; the 3rd nearly
as long as the second ; the 4th short, naivow proximally, rounded
posteriorly with the posterior margin twice as long as the
anterior; the 5th is nearly as long as the third; the 6th is
broadly ovate, only half the length of the fifth, very narrow at
the base, but expanding laminarly on both sides ; the 7th or claw
is minute, nearly hidden under the long sete, and situated in the
middle of the distal margin of the sixth.

Setee-—There are no sete on the 2nd joint; one small one
distally on the 31d; a little fringe of fine setee on the posterior
margin of the 4th, with three small spines across the distal angle ;
the 5th is furnished with two dense masses of very dehcabe
hyaline hairs (fig. 5), one mass covering the anterior surface and
the other the posterior. At the a,nterior angle is a fringe of
12 strong, flexible setw, reaching to the distal margin of the
succeeding joint. Each seta consists of a stout shaft, finely and
transversely serrated for half its length, with a slender flagellum
(see fig. 4). Another cluster of these sete, shorter in length,
appears at the posterior distal angle and extends partway under
the joint. These two kinds of sensory sete, the * hyaline” and
the “jointed,” are peculiar to the 5th and 6th joints of this
gnathopod. The 6th joint is nearly covered with the hyaline hairs,
with two thick tufts on the distal angles; the posterior angle
has a small group of the jointed setw; while on the anterior
angle is a cluster of about 50, the longest being twice the length
of the joint. On the distal margin are two small clusters of the
stiff, slightly curved, serrated bristles peculiar to this joint
(fig. 3). They are placed one on either side of the claw, the
group on the upper surface of the joint containing three by istles
and that of the under side four; between them is the denticu-
lated groove into which the claw fits. Bordeving this groove are
6 stout sensory spines, three on each side, with their thick shafts
embedded for two thirds their length, and their large flagella
reaching beyond the apices (fig. 1). The curved under swface
of the claw 1s also covered with minute denticles. It is provided
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with a distinct nail and bears on its distal margin one small
bristle, similar to those of the lateral clusters.

The large branchial vesicle reaches to the distal margin of the
3rd joint.

The incubatory lamella is lanceolate in shape, and extends to
the distal margin of the 2nd joint. It is bordered with fine,
delicate setze of great length, the tips of which are slightly
expanded (fig. 2).

In the young (PL XX. figs. 6 & 7) the 3rd joint is only
half the length of the 2nd; the 4th is small, half as long as the
5th, which equals the 3rd. The 6th is much larger than in the
adult, rounded, with the two masses of hyaline hairs, and four of
the long, jointed setze on the anterior angle. The claw also is
much larger, with a distinct nail, three strong setee at the tip, and
one on the distal margin.

Sete.~—The 2nd, 3rd, and 4th joints each carry one small seta
near the posterior angle; the 5th has two of the long jointed
sete posteriorly, one small seta anteriorly, no hyaline hairs
developed.

Perzoropa.—The 1st permopod is the longest the 3rd the
shortest ; the three posterior pairs successively increase in length.
Branchial vesicles are attached to all ; incubatory lamelle to “the
first three.

First Peraorop.—ddult (Pl. XX, fig. 8). The 2nd joint is
very long, broad; 3rd short; the 4th long, with a laminar ex-
pansion anteriorly ; the 5th ovate, shorter than the 4th;, <he
6th narrow, subequal to the 4th; the 7th half the length of the
6th, with a distinct falciform nail, the posterior margin with a
slight excavation proximally.

Setce.—The 4th joint carries five spines anteriorly ; these spines
are similar in construction to those of 7'. niceeense, but with the
flagellum much shorter and nearer the apex. There is one spine
at the posterior angle, and, indented in the posterior margin, are
two small sensory setules. The 5th joint carries three of these
sete anteriorly, two posteriorly, and six spines around the poste-
rior angle, one conbldelablv larger than the others. The 6th and
7th have their posterior margins thickly dentate, the anterior
margins serrate, the sixth joint with three spmules inset in the
posterior fringe, two in the anterior, and three at the anterior
angle,

The branchial vesicle at its widest is only half the width of the
one attached to the second gnathopod.

"The invnature has the 4th joint expanded.

In the young (Pl XX. fig. 9) the proportions of the joints
are very different, the 4th, 5th, 6th, and 7th being practically
subequal. The 4th joint is ot expanded

Setce.—The 2nd, 3rd, 4th, and 5th are each provided with a
small seta at the postel ior angle, the 6th with one at the anterior
angle,

gECOND Pergoron.—Adult (Pl XX, figs. 10 & 11). 2nd joint
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broad, and as long as the two following taken together ; 4th long
and very broad, Jaminarly expanded on both sides; 5th half the
length of the 4th ovate ; 6th narrow, much shorter "than the 4th;
7th half the lenuth of the 6th.

Setce.—The 31-(1 joint has one small seta on the posterior angle.
The 4th has six spines anteriorly inset along the chitinous margin
on the upper surface; and, on the posterior margin, 14 or more
microscopic sensory setules set in little indentations.. The 5th
carries one spine anteriorly, and four (2 large and 2 small) on the
posterior angle; the posterior margin has four of the minute
setules, and 1s thlckly dentate along 1ts distal half. The 6th and
7th as in the first peropod, the 7th having several minnte spines
on its upper surface.

In the immature the 4th joint is expanded, about twice the
width of the succeeding joint.

In the young (Pl. XXI. fig. 1) the 4th joint is hardly longer
than the 5th, and not expanded; the 6th is the second longest
joint of the persopod.

Set as in the first persopod.

TrirD Persoron.—Adult (Pl. XXT. fig. 2). Second joint as
long as the three following taken together, laminarly expanded,
anterior margin rounded, pOstel ior &tmlght the posternol part
is produced downwards w; 1th its lower margin truncate. 3vd joint,
very small ; 4th long, a little dilated posteriorly; 5th and 6th
shorter than the 4th and much nar rower ; 7th about two thirds
the length of the €th.

Setee.——The 2nd, 3rd, and 4th ]omt\ have each, at the anterior
angle, one strong spine; the 4th also bears at intervals along the
anterior margin six small spines, and four lavger ones pO\t‘;G‘llOlly
The 5th has one large one midway on the po@terwl m’xrgm and
two at the anterior angle; the whole of the anterior margin as
well as that of the 6th and 7th joints ix strongly dentate, the 5th
and 6th each having two small spines inset.

In the youny (Pl XXI. fig. 3), the 2nd joint is not so long
nor so expanded as in the adult the 4th and 5th are aubequal
the 6th and 7th are subequal and a little longer than the
preceding.

Sete.—The 2nd, 3rd, 4th, and 5th joints each carry one seta
at the anterior angle; the 6th has two at the posterior angle.

Fourrn PerErorop.— Adult (Pl XXI. fig. 4). The 2nd joint is
long, laminarly expanded, with both margins rounded ; the poste-
vior margin is produced downwards, lobate. The 4th is a little
dilated posteriorly, a little longer than the 5th and 6th which are
subequal ; the 7th is about two thirds the length of the 6th; the
nail small and straight.

Sete.—The 2nd joint is furnished at its anterior angle with
one large \pme aud seven long fine setie extending bey ‘ond the
succeeding joint. These setw have each a slender slmft with a
fine hair-like tip. Indented on the posterior margin are five
very minute sensory setules, The 3rd joint has two spines; the
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4th, five large ones posteriorly, five small on the anterior margin,
and three large on the antertor angle; the 5th carries one on the
posterior margin, two on the anterior, and two at the distal angle ;
and the 6th has two anteriorly. The distal half of the anterior
margin of the 5th and the whole of the anterior margins of the
6th and 7th are dentate. The 7th joint is serrate posteriorly.

In the young (PL XXI. fig. 5) the joints are slightly longer
than in the preceding permopod, but the proportions are the
same.

Firrun PeEREoPoD.—.ddult (Pl. XXI. fig. 6). The 2nd joint is
longer and narrower than that of the preceding perzopod, con-
cave anteriorly, rounded posteriorly and produced downwards in
a deep lobe; the 4th, 5th, and 6th successively shorter and nar-
rower, the 4th slightly dilated posteriorly; the 7th small and
straight, much shorter than in the other peropods, not quite
half the length of the 6th.

Setee.——The 2nd joint has five minute sensory setules posteriorly
so deeply inset as to give a crenulated appearance to the margin.
The 2nd and 3rd joints at their anterior angles each have five
large spines. The 4th has nine large strong spines set in deep
indentations of the posterior margin, and seven smaller along the
anterior margin, with four at the anterior angle—one large and
three small. The 5th carries one small one on the margin, and one
at the angle posteriorly ; its anterior margin is strongly dentate
with five spines inset along the proximal half, the two distal ones
being placed together in the same indentation; at the anterior
angle are four spines, one large and three small. The 6th has the
anterior spinose fringe with two small spines inset ; the anterior
angle carries three, and the posterior two. The 7th joint is also
dentate anteriorly ; the nail minute, not falecate. The branchial
vesicle attached to this pereopod is very small.

In the young (Pl. XXI. fig. 7) the 2nd joint is expanded; the
4th, 5th, and 6th are snccessively longer, not shorter as in the
adult; the 7th is curved, equalling the 6th in length.

Setce.—The 2nd joint has ene setule on the posterior margin; the
anterior angles of the 2nd, 3rd, and 4th have each one, that of
the 5th carries three, while the 6th has one at each angle.

Preoropa.—ddult (Pl. XXI. fig. 8). The pleopoda are large and
powerful. The peduncle is stout, with two little coupling-spines
on the inner side, of the same construction as those figured for
7. nicwense; the rami twice the length of the peduncle, and
subequal. The owter ramus of the 1st pleopodconsists of 21 joints,
the first much the largest, carrying six plumose set® on each side
in addition to the distal two; the remaining 20 joints successively
decrease in size, each furnished with two long plumose setee. The
1st joint of the inaer ramus bears on its inner side a tuft of fine
hyaline hairs and eight cleft spines; the seta at the inner angle
of each of the 13 following joints is uncinate. The inner ramus
of the 3rd pleopod has seven cleft spines and fifteen uncinate
setee.
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In the young the peduncle is much longer in prorortion, with
one séta on the outer side and two coupling-spines on the inner.
The rami are very little longer than the peduncle; the outer
ramaus is composed of 4 joints, the 1st nearly three times as long as
the other three together, each joint provided with two long plumose
setee ; the inner ramus has 3 joints, the 1st four times the length
of the other two together, two plumose sete to each joint, and one
large cleft spine on the first.

Uroropa.—ddult (Pl. XXI. figs. 9, 10, 11,13 ; ¢f. also fig. 14).
The apices of the st uropods reach considerably bLeyond the
peduncles of the 3rd ; those of the 2nd and 3rd pairs are on a
level, '

The peduncle of the 1st uropoed is broad and long, equal to the
outer ramus in length, with one small seta on its outer margin,
and ten large, strong spines on the inner edge. The rami are
broadly lanceolate, curved, the outer being the shorter of the two.
The inner ramus has both margins serrvated, with three spines on
the inner one ; the outer ramus bears six minute sensory setules
(fig. 11) deeply indented in its upper margin, the distal half of
which is serrated, as is also the under margin.

The rami of the 2nd uropod are subequal, longer than the
peduncle and slightly curved. The peduncle bears one small
spine on the inner angle. The upper margin of the cuter ramus
is beset with five minute setules, no serrations, all the other
margins finely serrated.

The peduncle of the 37d wropod is short, wider than long, the
rami twice its length, the outer one bi- artlculate The outer
margins of both rami ave plain, the inner edges serrated; the
small 2nd joint of the outer ramus having 12 or 13 fine
serrations.

For the young, see Pl. XXI. figs. 12, 15,16. The outer margin
of the outer ramus of the 1st and 2ud uropods is deeply notched
near the apex. In this notch, set as it were in a little pocket, is
a large sensory seta, similar io the sensory setule of the adult, but
on a much larger scale (fig. 12).

TeLsoN.—Adult (Pl. XVII. fig. 13, P1. XXT. fig. 17). Rounded
anteriorly, narrowing posteriorly, longer than the peduncle of the
3rd uropod, and almost as broad as long. The apex is obtusely
truncated, distinctly emargiunate, tipped with two setules. It
has four transverse rows of spinules dorsally, as described for
T, nmicceense, and six of the tufted setules. (For arrangement and
detail, see Pl XVII. fig. 13; of. fig. 11.)

In the immature (Pl. XXI. fig. 18) and young forms (fig. 15)
the telson is incised for about one fifth of its length, with
the apices rounded.

III. GexERAL REMARKS,

The Norwegian form of this animal when first discovered was
considered of suflicient importance to rank as one of the principal
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divisions of the Amphipoda, the fribe Prostomate being established
by Boeck for its reception.

Boeck noted many points of resemblance to the Lysianasside
the structure of the upper antennee, the powerful hand of the first
gnathopoed, and the slender characteristic second gnathopod ; but
it remained for Sars to prove conclusively its relationship to that
family, in which it now rests.

Boeck considered, and Bovallius and Sars are in agreement
with his views, that the peculiar tubiform structure of the mouth
indicates a parasitic habit. Most of the specimens have been
taken on fish. The first were caught by Prof. Rasch by lowering
in the trawl a freshly-killed and skinned bird, to the body of which
they clung, sucking the blood. Herr Storm found it in the.
Throndhjemsfjord “ parasite on a shark” (Boeck), as well as on
the common black dogfish (Swrs). Bovallius captured several
specimens in the Hardangersfjord,  parasites on or in company
with an Asterias.” Prof. Sars has taken it in the Throndhjems-
fjord, in all cases clinging to the skin of the black dogfish (Spinax
niger). Mu. Tattersall's specimen, the only one yet recorded out
of Norway, was tuken in a small tow-net attached to the trawl.

The Mediterranean form also has always been recorded as taken
on fish. The first specimens were found, as Costa states, on
“squalo” and “merluzzi ”; the three examined by Della Valle
were taken on “merluzzi,” and the one recorded by Brian was
discovered in the mouth of a “ Chlorophthalmus agassizi.” On
the other hand, Chevreux’s specimen from the Bay of Biscay,the
¢ Huxley’ specimen from the north of the Bay of Biscay, and
M. Tattersall’s six specimens from the West of Ireland, were all
free-swimming. Mr. Stebbing’s S.-African species also appears
to have been captured free-swimming.

It would seem better, all things considered, to describe this
genus as predatory rather than parasitic. All the Lysianasside
are carnivorous : in many of the genera they move in vast hordes
devouring any carrion they find, and not hesitating to attack
anything living nnable to escape them, such as fish caught in a
net. Many instances of this could be cited; to take an example
from my own observation—in the Nassa-pots placed in Plymouth ’
Sound by the Marine Laboratory I have found the common little
Orchomenelle nanus swarming in thousands, not only eating the
dead crahs used for bait, but devouring the living polyps of the
Perigonimus on the Nassa shells, and attacking the Nassa them-
selves whenever extruded. And again, in a dredging taken off
the Eddystone, over 18,000 Scopelockeirus hopel were found in two
Echinus-shells, A statement of Prof. Della Valle’s supports this
view in regard to T. niccense; in the ‘ Fauna’ (158), p. 287, he
says, referring to his three specimens :—* Uno di questi individui
portava aneorn imprigionato nel formidabile organo i presa dei
suol gnatopodi post-eriori’ un pezzo di carne del pesce su cul era
attaccato.” ((. also Chevreux, 21.)

Two features render this genus noteworthy —the inflation of one
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or more joints of the persopods and the peculiar torsion of the
first gnathopod. This torsion is caused by the curvature of the
fourth and fifth joints, by which the normal position of the hand
and finger is reversed. Even in the young 7" raschii taken from
the incubatory pouch a slight curvature can be seen, and the
immature specimen, 9 mm. in length, shows it already completed.
" All the adult specimens of 7. raschii yet discovered are females,
and all have this torsion. In 7. nicwense some specimens show
it and others not. Costa’s specimens are fizured with the hand
normal ; Della Valle records his three specimens, all males, with
the torsion ; Brian’s specimen, ovigerous female, normal; Chev-
reux’s, ovigerous female, with the hand twisted ; while the
¢ Huxley ’ specimen is an ovigerous female, and normal. In the
six taken by Mr. Tattersall, three males and three females, the
way the hand is held can be plainly seen. The second joint
of the first gnathopod is long and much eurved; the third or
elbow makes an acute bend forward; the fourth bends bLack
towards the second; and the fifth turns a little forward and
outwards in such a way as to hold the sixth joint or “ hand ” with
its inner side uppermost, so that the claw and curved spines
are on top, and the articulation of the claw appears to be in
the infero-posterior angle instead of the infero-anterior angle as
in the normal position. The “ hand ” is enormously inflated, and
subquadrate. It is carried usually with the claw articulation
outwards and a little raised, the tips of the claws meeting under
the animal. All the joints are strengthened with ridges of chitin,

_and all their margins are remarkably stiong and thick. The
animal is evidently able to turn. the hands in avy direction at
will ; this can be plainly seen in Mr. Tattersall’s specimens. In
one or two both hands are normal ; in one specimen one hand is
normal and the other twisted, in the others the hands are in the
position just described—-these differences being evidently due to
the animal’s contortions when being preserved,

Another peculiarity of this genus is the inflation of one or more
joints of the perzeopoda : in 7. raschii the fourth joint of the first
and second pereopods; in 7.niceense the second joint of the first
and second permopods; and in Mr. Stebbing’s new species the
sixth joint of the fifth perzeopod.

The sensory equipment of these animals is remarkable, there
being no less than twenty-five specialised forms of seta, four of
which are peculiar to the antennee, five to the oral parts, four to
the second gnathopoda, one to the incubatory lamella, four to the
pleopoda, and one to the telson. As the number and arrange-
ment of the setw appear constant, I have thought it well to give
them in detail. )

The chief differences in the three species hitherto known lie in
the shape of the 2nd, 3rd, and 4th side-plates, the antennsw, the
2nd and 4th joints of the anterior permopods, the 2nd joints of
the hinder pereopods, and in the telson. Intheadult 7. aicceense
the telson is entive; in 7% raschii deeply incised in the young and
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immature, and lightly excavated, almost entire, in the adult; in
Mr. Stebbing's species, ¢ perhaps not fully adult,” deeply incised.
'The incision appears to be a character of the young, but this point
cannot be settled till the young of 7' nicwense and the adult of
the last species are known.

This genus is a deep-water form, not being recorded from less
than 60 fathoms in northern seas, 30-40 fathoms in southern
waters.

IV. DEeFINITION OF GENUS.
Family Lysianassidz.

Genus TriscHI1ZOSTOMA Boeck & Esmark, iSGO.

1853. Guerinia (preoccupied, 1830) A, Costa (1).
1860. T'rischizostoma Boeck (3).

1865. » Lilljeborg (5).
1870. ' Boeck (7).
1872. . Boeck (8).
1886. ’ Bovallius (11).
1888. ” Stebbing (12).
1890. G. 0. Saxs (13).

”
1893. Trischizostoma & Guering Della Valle (15).
1895. 7%ischizostoma Stebbing (16).
1905. Guerinella Chevreux (18).
1906. Trischizostoma Stebbing (19).

Body thick, slightly compressed, rounded dorsally.

Head longer than first segment of perseon, with a short,
anteriorly-rounded rostram, produced over the bases of the
superior antennze,

Eyes very large, contiguous dorsally, occupying the whole sur-
face of the head, except the rostrum and infero-lateral margin.

Superior antenna: peduncle very stout, with first joint larger
than the other two ; first joint of primary flagellum so large as to
appear  continuation of the peduncle, thickly fringed with sensory
filaments ; accessory Hlagellum 3- or 4-articulate, with the first
joint long and laminax.

Inferor antennae much longer than superior antenna ; flagellum
in male longer than in female.

Orded parts greatly projecting infeviorly.

Mandibles with large body carrying very large 3-articulate,
densely setose palp ; cutting-edge truncate, unarmed ; no molar.

Maxilla 1. outer plate elongate, slightly contracted just below
the apex, which is divided into 5 claw-like teeth; inner plate
small, unarmed ; palp small, bi-articulate.

Maxillipeds large, outer plates partly encompassing the oral
parts; inner plates narrow; palp 4-articulate.

Perceon : last two segments smaller than preceding; infero-
posterior angles of segments produced backwards and rounded.

Side-plates : 1st small, nearly triangular, almost completely
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covered by the large second pair, which are dilated inferiorly ;
5th and 6th inferiorly bilobed ; 7th small, subquadrate.

Branchial lamelle very large, much pleated.

1st gnathopod enormously developed, subchelate, prehensile.

Pleon: first 3 segments very large, rounded; the 4th with a
deep depression dorsally ; the 5th the shortest.

Uropode with broadly lanceolate, serrate rami; outer ramus of
3rd uropod bi-articulate.

Telson small, broad, entire or apically incised.
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EXPLANATION OF THE PLATES.

PratE XIV,
Fig. 1. The whole animal magnified, with line above

showing actual length civveeen T niceense.
2. Cuticle, taken from undernenth ‘the mstmm 2 - 265.
3. Superior antenna, 9 Huxley’ specimen (with txp

of sensory filament X 285) . X 17.
4. Superior antenna, & Irish specimen ......... » X 17,
5. Accessory ﬂage]lum, superior antenna, d . X 42,
6. Inferior antenna, ¥ ‘ Huxley? specimen ... . x 17.
7. & Irish specimen . x 17.
8. Caleeolus from inferior antenua d, the third from

the tip ... . X 265
9. Two audltou “setse from the 4th ]omt “of the

peduncle, inferior antenna, & Irish <pecxmen 1 X 285.
10. Upper lip, & Irish specimen .. ... . » X 42,
1L Lower lip flattened out, & Irish =pecnnen o X 42,
12. Right mandible, @ ¢ Hu‘de) <peumen M X 42,
13. Cutting process, ¥ ¢ Huxley ’ specimen o X 75,

» X 42,

14. Left mandible, & Irish specimen




1908.]

GENUS OF AMPHIFOD CRUSTACEA,

Prarr XV,

Fig. 1. First maxilla, & Irish specimen (with 4th spin.e
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. First perweopod, g Huxley ’ specimen
. Second
. Third . Q ‘Huxley ’ specimen
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. Telson, & Irish specimen
. Sensory setule from teleon, Tris

. Fu st three segments of pleon, adult 2
. Superior antenna, adult 2

- Oral’ parts m"poqtlon, ?

. Upper lip, 2
. Lower hp’\w cith one lobe flattened, 2

X 285, to show the serration) ........................

. First manlla, &, magnified to show ps.lp and inner

plate .

specimen ... .
First gnathopod 3 Irish | spemmen
» s ¢ ‘Huxley’ specimen . .
» » inner surface, @ ‘Huxley’ spe-
cimen (with three of the small tecth

from the palm X 75) .................

Prare XVI,

. Second gnathopod, @ ‘ Huxley’ specimen ...........
. Claw of second guathopod 3 Irish specnnen
. Terminal joints of second gnathopod e Hmlev

specimen ..
Tip of “ hvnlme bair, ," 6th JOlllt ‘second. gnnthopod
? “Huxley’ specxmen

. Tip of © Jomted seta,” 6th :]'61|1t second gnnthOpod,

‘Huxley’ specimen ...
One of the “ductyloptem 7 of the 4th pel".mpod
? ¢ Huxley’ specxmen

‘ Huxley > specimen

Prare XVIL

. I‘omth permopod, @ ¢ Huxley’ specumeu ............

” P! H\\\le3 specimen

. l'nn;zc of spines on anterior angle of 5th ]omt

5th permopod, ‘Hu\ley specimen

cimen ...

Tip of uncinate seta, “second pleopod ‘Huxley
specimen ...

Tip of 5th cleft <pme, “second pleopod Hu\ley
[ 1201111 P OO

Uropoda and telson, & Mediterranean specimen......

Serrations, inner margin of inner ramus, first
uropod, 9 ..
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. Serrations, funer margin of outer ramus, first

uropod, 9

Telson, ¥ .

Prare XVIIIL
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Superior mtenna immature ~peumcu
" voung specimen ...
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YOung specimen ..................
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Fig.11. Upper and lower lips, young specimen

12. Mandible, adult 9
13. young specimen
14. Flr»t maxilla, adult @ .

15. Apex of the outer plate, first maxilla, adult ?

Prate XIX.

Fig. 1. Apex of the outer phte, first maxilla, adult Q

Fig.

For comparison

2. First maxilla, young speclmeu .
3. Apex of the outer plate, first maxilly, \ouuv
specim
4. Second ma\llla, adult Q
5. young specnneu .....
6. Palp of mam]hped right side, adult ¢
7. Maxillipeds, slightly ﬂattened seen from the unde1
side, young specimen ....

8. First gnathopod, showing the under stu'face, 9

9. ” of immature specuneu

10. ,, » of a young specimen, taken from
the incubatory pouch ...........
11, Second guathopod, adult §

Prate XX.

1. Claw of second gnathopod, adult @  ..................

2, Tip of seta from the mcubatmy lamella, second
guathopod, § oo

3. One of the stiff sets, distal margin, 6th joint, second
guuthopod ? . .

4. Tip of “jointed seta,” angle, 6th’ J nt
second gnathopod, Q

5. Tip of “hyaline hair,” ‘anterior an;,le, Bth’ Jomt
sccond gnathopod, @ .............

6. Second gnathopod, young specxmen

7. Claw of the second gnathopod, young specimen .

8. First permopod, adult @, showing the branchial

vesicle and the incubatory lamella ....... ...

9. First permopod, young specimen .....
10. Second permopod, adult 2
11. “Nail” of the 7th joint, 2nd perseopod, adult ?

Prate XXI.

Second peropod, young specimen ....................
Third peraopod, adult @ .............
young specimen
Fourth permopod adult § ...
young specuncn
6. Fifth pewcopod adult 9 N
g specimen
8 Tlp of distal clef% spme, second pleopod adult "]
9. First uroped, adult § ...
10. Proximal spine, inner mmus, fivst uropod ‘adult’ 2
11, Sensory setule, outer ramus, first uropod, aduit ¢ ...

5‘95"!\"!“

12, » ' 1 »  second ulopod )oung
specimen s
13. Third mopod ‘adult Q

14, s For compnnwn
15. Telson and uropoda, young specimen ......
18. Second joint, third ulopod )omw specimen
17. Telson, adult @ .
18. ,»  iminature speci
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TRISCHIZOSTOMA NICAENSE, Costa, figs 1-13.
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